Anti-tumor effect of sulfasalazine in neuroblastoma.
Neuroblastoma (NB) is a tumor arising from the sympathetic nervous system during infancy and early childhood. High-risk patients who relapse often fail to respond to further therapy, which results in 5-year survival rate for this patient group below 5%. Therefore, there continues to be an urgent need for innovative treatments. Recently, we found that sulfasalazine (SSZ), an FDA-approved drug for the treatment of rheumatoid arthritis and ulcerative colitis induces anti-proliferative effects in NB tumor cells. SSZ was recently shown to inhibit sepiapterin reductase (SPR), a key enzyme that produces tetrahydrobiopterin (BH4) in the nitric oxide (NO) pathway. Here we tested SSZ against purified SPR in vitro, measured the anti-proliferative effect of SSZ on a panel of MYCN amplified and MYCN non-amplified NB cell lines, and assessed the anti-tumor effect of SSZ in NB tumor-xenografted mice. We found that the expression of both SPR mRNA and SPR protein was significantly higher in cell lines without MYCN amplification. SSZ inhibited SPR enzyme activity in vitro and exhibits anti-proliferative activity in a large number of NB cell lines derived from high-risk tumors. Importantly, oral/intraperitoneal (i.p.) SSZ co-administration resulted in measureable anti-tumor effects in vivo. The FDA-approved drug SSZ, a well-tolerated drug in clinical use, could be repositioned to inhibit tumor growth in NB.